Background. There are two approaches to the differential examination of school motivation. The first is to examine motivation towards specific school subjects (between school subject differentiation). The second is to examine school motivation as a multidimensional concept that varies in terms of not only intensity but also quality (within school subject differentiation). These two differential approaches have led to important discoveries and provided a better understanding of student motivational dynamics. However, little research has combined these two approaches.
Hypothesis 1: For each school subject (i.e., reading, writing, and maths), correlations among motivation types will follow a simplex pattern (within school subject differentiation), where r ðintrinsic; identifiedÞ . r ðintrinsic; controlledÞ , and r ðidentified; controlledÞ . r ðintrinsic; controlledÞ .
A differentiated approach to assessing school motivations: School versus subjectspecific motivations As mentioned earlier, school motivation can be examined globally or in a differentiated way within school subjects. Traditionally, motivation researchers have evaluated variations in motivation across different school subjects (see Elliot, 2005; Green et al., 2007; Pintrich, 2003) . To date, however, research from the stance of SDT has not examined types of school motivation towards different school subjects. Some support has been obtained for between school subject differentiation effects with respect to intrinsic motivation towards reading, maths, social studies, and science (Gottfried, 1985) . Students' ability to differentiate intrinsic motivation across school subjects is evidenced by correlational patterns, whereby intrinsic motivation for a given school subject is more strongly associated with other motivational constructs within that school subject than with motivational constructs for other school subjects (also see Eccles, Wigfield, Harold, & Blumenfeld, 1993; Gottfried, 1990) .
In this study, we wanted to replicate the between school subject differentiation effect obtained for intrinsic motivation and extend our focus to identified and controlled regulations. Because these regulations are phenomenologically distinct from intrinsic motivation, we postulated that differentiation effects would be obtained for all types of motivation, but that intensity would differ. We therefore expected between school subject differentiation to be stronger at the higher end of the self-determination continuum (intrinsic motivation) and lower as self-determination declines. We believe that intrinsic motivation should be more differentiated than extrinsic motivation, because intrinsic motivation is not instrumentally focused. Instead, it originates autotelically, arising from the inherent satisfaction in the action, whereas extrinsic motivation relies on contingent outcomes that are separable from the action. Specifically, children engage in various activities offered at school to give them an opportunity to discover at a relatively early age which activities they enjoy and which they do not. Identified regulation should be less differentiated than intrinsic motivation, because this regulatory process is less tied to the inherent characteristics of the activity and more governed by the endorsement of cultural values (Deci & Ryan, 1985) . In fact, children may understand relatively early that reading, writing, and maths are important for their development as an individual, even though they may identify with one subject more than another. Finally, we posited that controlled regulation would not be differentiated among school subjects, because it involves managing internal and external impetuses that may be operative across school subjects. For example, a teacher that uses external contingencies to motivate children will do so not only in maths, but in other subjects as well. This hypothesis is in line with previous findings obtained in adults that correlations among intrinsic motivation towards different work tasks are weaker than correlations among identified regulation, which are in turn weaker than correlations among introjected and external regulation (Fernet, Senécal, Guay, Marsh, & Dowson, 2008) .
Hypothesis 2: An amplified differentiation effect will be observed, in which the differentiation of motivations across school subjects will be amplified as motivations become more selfdetermined (i.e., Differentiation intrinsic . Differentiation identified . Differentiation controlled ).
Differentiation effects across grades
An important aspect that has not been thoroughly addressed in the research on school motivation that focused on within and between school subjects is the possible fluctuation across school grades. With increased experience of the school system, will young children become increasingly able to differentiate motivation types for different school subjects? In this study, three age groups were examined: 6 years old (Grade 1), 7 years old (Grade 2), and 8 years old (Grade 3). This grouping by grade is consistent with previous studies (see Wigfield et al., 1997) . According to Harter (1999) , self-descriptions of children aged between 5 and 7 are typically undifferentiated (see also Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 2006) , because this age is characterized by an all-or-nothing kind of thinking. That is, children at this age believe that they are good at everything or bad at everything, although they usually have a very positive image of themselves. In contrast, children aged between 8 and 11 years have a more differentiated self-perception, such that they can better understand and integrate evaluative feedback, which leads to more accurate self-perceptions. They can therefore better differentiate among their self-perceptions across school subjects (Eccles et al., 1993) . Furthermore, by this age, children have been exposed to more learning experiences, which in turn enables them to more accurately report on their motivational states (Bandura, 1997; Deci & Ryan, 1985) . These children also use more social comparisons and are therefore more aware of their status with respect to their schoolmates in each discipline. Their degrees of success in specific disciplines can then lead to different perceptions of motivation across school subjects.
With respect to within school subject differentiation, no study to date has examined grade effects, such that there is no empirical evidence for students' developing an ability to differentiate among motivation types towards specific school subjects. Generally, researchers have tested the factorial structure of SDT motivational types in a given age group, without investigating the moderating effect of age (Ryan & Connell, 1989; Vallerand et al., 1989 Vallerand et al., , 1992 Vallerand et al., , 1993 . Since developmental research suggests that children's abilities to differentiate self-representations increase across school years (especially in Grade 3), we expected similar effects on their ability to differentiate among motivation types.
Hypothesis 3: For each school discipline, the simplex pattern of correlations among types of motivation should become clearer as students progress through the grades.
With respect to between school subject differentiations, there is theoretical and empirical support for grade effects. According to SDT, self-reports of intrinsic motivation become more differentiated with age: 'At the beginning interests are relatively undifferentiated, and gradually through accumulated experiences they become more differentiated' (Deci & Ryan, 1985, p. 127) . This was corroborated by Wigfield et al. (1997) , who showed that interest (a concept similar to intrinsic motivation) in reading and maths correlates more positively with children's competence beliefs in these subjects (i.e., convergent correlations) as children grow older. However, based on the results of Wigfield and his colleagues, it is difficult to verify whether age effects for between school subject differentiation of intrinsic motivation are fully supported, because correlations among measures of interest for different school subjects were not reported. Examining a concept akin to identified regulation, Eccles et al. (1993) found that subjective task values (i.e., importance) for maths, reading, and sports form distinct factors in Grades 1, 2, and 4. This suggests that even young elementary school students can develop differentiated beliefs about what they value most in school. However, the extent to which differentiation takes place remains unclear, because correlations among the subjective values for the different school subject were not reported. We argue that intrinsic motivation may develop before identified regulation, because children are involved in a variety of tasks, becoming more interested in some and less interested in others (see also Wigfield, Tonks, & Lutz Klauda, 2009 ). However, identified regulation implies that children find the activity important for themselves. Given this definition, it is likely that the development of identified regulation occurs when children have a better understanding of the relevance of the activity for themselves and greater capacity to integrate evaluative feedback.
While the research suggests possible grade effects for between school subject differentiation of intrinsic motivation and identified regulation, no study to date has examined these effects for controlled regulation. Nevertheless, consistent with our amplified differentiation hypothesis, which posits no differentiation effect for controlled regulation, we did not expect any developmental trends for this variable. Consequently, we proposed the following hypothesis:
Hypothesis 4: The expected pattern of results for Hypothesis 2 (i.e., Differentiation intrinsic . Differentiation identified . Differentiation controlled ) will be clearer as children progress through grades.
In sum, the present study aimed to examine young elementary school students' motivation in a differentiated way by estimating both within and between school subject differentiation effects. Another goal was to examine differentiation effects across grades. It is important to note that the between school subject differentiation effects proposed in Hypotheses 2 and 4 is tested using academic self-concept in three school subjects, because Marsh and colleagues have shown in numerous studies that academic selfconcept is differentiated across school subjects (Marsh, 2007) , and because this construct is expected to correlate with motivation types . Finally, we explore the effects of gender on the components, as previous studies have shown that females are more autonomously motivated towards school than males (Guay & Vallerand, 1997) .
Method
Participants Participants were 425 French-Canadian children (225 girls, 200 boys; mean age ¼ 7 years, range 6-10 years) attending three elementary schools in Quebec City, Canada. Children were in Grade 1 (N ¼ 121), Grade 2 (N ¼ 126), and Grade 3 (N ¼ 178). In all, 26 classrooms containing approximately 20 students each were involved. Participation required parental consent and the parental participation rate was over 84%.
Procedure
Questionnaires were administered in the classroom by a team of three trained research assistants. The following instructions were given to all children: 'This is a chance to help me find out how you feel. It is not a test. There are no right or wrong answers and everyone will have different answers. I will ask you a question and then ask you to write how you feel about it by writing "yes" in the questionnaire if the sentence says how you feel, and "no" if it doesn't. Make sure your answers show how you feel about yourself. We will not show your answers to anyone else. If you do not understand a sentence or a word in a sentence, please tell us'.
Measures

Academic motivations
For the purposes of this study, we created the Elementary School Motivation Scale (ESMS) by adapting 27 items from the elementary school version of the Academic Motivation Scale (Vallerand et al., 1989) , a validated instrument used with older children. An expert committee of three professors and three doctoral students adapted the items for young elementary schoolchildren. For each school subject (i.e., reading, writing, and maths), three items were adapted to assess intrinsic motivation, three to assess identified regulation, and three to assess controlled regulation. Children were asked to indicate the extent to which each item applied to them, according to the following scale (see Marsh, Craven, & Debus, 1998) : (1) 'always no', (2) 'sometimes no', (3) 'I don't know', (4) 'sometimes yes', and (5) 'always yes'. Note that we used a double-binary (two part) response format. We asked children to select between 'yes' and 'no' and to indicate whether it was 'always yes', 'sometimes yes', 'always no', or 'sometimes no', The middle category ('I don't know') was presented only when children really did not know what to answer, and was used infrequently. Specifically, the descriptive statistics indicate that the average number of values for the 'I don't know' category was 3% for intrinsic items, 3.4% for identified items, and 5.3% for controlled items. This indicates that the children adequately understood most items. However, it is possible that they understood some questions less well than others, leading to a higher response rate for the 'I don't know' category. It is also possible that younger students were more prone to use this answer option than older students. To assess whether the proportion of 'I don't know' answers varied across questions and grades, we performed a repeated measures logistic model. A compound symmetry dependence structure is assumed among questions. Type 3 tests show no significant effect of grade but a significant effect of question. Multiple comparisons of the estimated probability of answering 'I don't know' show 127 significant effects (p , :05) out of 630 possible comparisons. However, none of these comparisons remain significant when a step-down Bonferroni correction is applied (all p . :09). This analysis reveals two important findings. First, even though students in Grade 1 were relatively young and their language ability varied significantly, they were not more prone to use the 'I don't know' category than older children. Second, although the frequency of the 'I don't know' category varies significantly across questions, these apparent differences do not hold when a step-down Bonferroni correction is applied.
The scale is presented in Appendix A. The content validity and wording of the 27 items were reviewed by six independent experts who had not initially participated in adapting the items. These experts confirmed the adequacy of the content validity, wording, and response format.
Because the ESMS has not been used in any studies to date, we decided to perform a confirmatory factor analysis (CFA) to test the adequacy of the nine-factor solution of the scale for the total sample and for each cohort (Grades 1-3). The findings provide reasonable support for the factorial structure of the ESMS when using the total sample (x 2 ½261; N ¼ 425 Academic self-concept Nine items were selected from the Academic Self-Description Questionnaire (Marsh, 1990) to assess academic self-concept in maths (3 items), reading (3 items), and writing (3 items). The wording of the three items is the same for each school subject (1: 'I have always done well in reading (writing, maths)', 2: 'Reading (writing, maths) is easy for me', and 3: 'I learn things quickly in reading (writing, maths)'). Children were asked to rate each item according to the following scale: (1) 'always no', (2) 'sometimes no', (3) 'I don't know', (4) 'sometimes yes', and (5) 'always yes'. Cronbach's alphas are presented in Appendix B.
Statistical analysis Missing data
Less than 7% of the data were missing (approximately 17, 4, and 1% for Grades 1, 2, and 3, respectively). Most missing values were not random -some teachers were unable to give extra time to the research team after 30 min of class time. Despite the low amount of missing data, it would be highly inappropriate to disregard missing values by using listwise deletion of cases (see Peugh & Enders, 2004) . In the present study, we performed an full information maximum-likelihood (FIML) estimation using LISREL (version 8.80) to approximate the missing values.
Confirmatory factor analyses
We assessed the adequacy of the models by structural equation modelling using LISREL (version 8.80 ). All models were tested with maximum-likelihood estimation. To ascertain model fit, we used the RMSEA and the chi-square/degrees of freedom (x 2 =df ) ratio. According to Browne and Cudeck (1993) , RMSEA values less than .05 are considered a good fit, values between .05 and .08 an adequate fit and values between .08 and .10 a mediocre fit, while values . .10 are unacceptable. The chi-square/degrees of freedom (x 2 =df ) ratio is a function of model misfit (x 2 ) compared to model parsimony, as indicated by the model's degrees of freedom (df ). Smaller x 2 =df ratios occur when model misfit is lower than model parsimony. In general, a x 2 =df ratio of less than 2 indicates a relatively good model fit (Kline, 2005) . In the present study, other key indices such as the CFI and the NNFI were not used, because LISREL does not provide these fit indices with the FIML missing values estimation procedure.
Correlated errors or uniquenesses of parallel items
Correlated uniquenesses of parallel items were freely estimated, because the ESMS and the academic self-concept measure target the same three school subjects. The uniquenesses associated with corresponding items are therefore likely to be correlated (a method effect; see Marsh & Hau, 1996) . When substantially correlated uniquenesses are not included in a model, the model's fit indices are weaker, and more importantly, results yield positively biased estimates of relations among parallel constructs reflecting different school subjects.
Multiple group tests of invariance Using parallel data from more than one group, it is possible to test the invariance of the solution by constraining estimates to be equal across groups. The minimum condition for factorial invariance is invariance of the factor loadings. In the present study, separate tests were run to determine the invariance of factor loadings and factor correlations. If the addition of invariance constraints results in little or no change in chi-square values, then there is support for the invariance of the factor structure across age groups.
Results
Before testing our hypotheses, we began by assessing the 12-factor model, which includes motivation types and self-concepts for the three school subjects. Fit indices are presented in Table 1 under models M1 to M4. They indicate adequate factor solutions for the total sample and the older cohort (Grade 3). However, although the x 2 =df ratio is acceptable, RMSEA values are poor for Grades 1 and 2, which is consistent with Hypotheses 3 and 4 that posit greater differentiation of motivational components in older children.
We further tested for potential gender effects using a structural equation model. . Gender has four significant effects, namely on the three intrinsic motivation dimensions (reading, writing, and maths) and on identified regulation towards writing. Specifically, girls have higher intrinsic motivation for writing and reading as well as higher identified regulation for writing than boys. In contrast, boys have higher intrinsic motivation for maths than girls.
Testing within school subject differentiation Our first hypothesis states that the correlation between intrinsic motivation and identified regulation should be higher than that between identified and controlled regulations. Moreover, the correlation between identified and controlled regulations should be higher than that between intrinsic motivation and controlled regulation (r ðintrinsic; identifiedÞ . r ðintrinsic; controlledÞ ; r ðidentified; controlledÞ . r ðintrinsic; controlledÞ ). Correlations among motivation types for the total sample within each school subject are presented in Table 2 (obtained from M1). To test Hypothesis 1, we constrained two set of correlations to equality: r ðintrinsic; identifiedÞ ¼ r ðintrinsic; controlledÞ , and r ðidentified; controlledÞ ¼ r ðintrinsic; controlledÞ within each school subject. This yielded three models: M5 (reading), M6 (writing), and M7 (maths). If the chi-square values of the constrained models M5, M6, and M7 differ from the chi-square value of the unconstrained M1, this would indicate that the correlations are different, supporting Hypothesis 1. Results for these models are presented in Table 1 . Under the 'comparison' column, we have indicated which models are compared. Results of M5 to M7 indicate that the correlations differ statistically for reading and maths, but not for writing. The simplex pattern of correlations is therefore supported for reading, but less so for maths, where the correlation between controlled regulation and intrinsic motivation is higher than that between identified and controlled regulations. In addition, despite the fact that the correlations appear to support the simplex pattern for writing, these apparent differences in correlations do not reach significance. These findings therefore indicate that Hypothesis 1 is supported only for reading.
Testing between school subject differentiation Our second hypothesis states that children's self-reports of intrinsic motivation should be more differentiated across school subjects than self-reports of identified regulation, and that children's self-reports of identified regulation should be more differentiated across school subjects than self-reports of controlled regulation. These effects should be reflected by (1) correlations among types of motivation across school subjects where rs intrinsic , rs identified , rs controlled and (2) correlations between types of motivation and measures of self-concept where the difference between convergent correlations Types of motivation for school subjects 721
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Reproduction in any form (including the internet) is prohibited without prior permission from the Society (i.e., correlations between motivations and self-concept within a school subject) and divergent correlations (i.e., correlations between motivations and self-concept for different school domains) should be greater for self-determined types of motivation. That is, the difference between convergent and divergent correlations should be greater for intrinsic motivation than for identified regulation, whereas this difference should be greater for identified regulation than controlled regulation. Correlations among motivation types for each school subject are presented in Table 3 (first column). As expected, the average correlation for intrinsic motivation across the three school subjects (mean r ¼ :36) is lower than the average correlation for identified regulation (mean r ¼ :76), which is in turn lower than the average correlation for controlled regulation (mean r ¼ :86). To test these differences, we constrained two sets of correlations to equality across school subjects. In M8, we constrained r ðintrinsic reading; intrinsic writingÞ ¼ r ðidentified reading; identified writingÞ , r ðintrinsic reading; intrinsic mathsÞ ¼ r ðidentified reading; identified mathsÞ , and r ðintrinsic maths; intrinsic writing Þ ¼ r ðidentified maths; identified writingÞ . In M9, we constrained r ðidentified reading; identified writingÞ ¼ r ðcontrolled reading; controlled writingÞ , r ðidentified reading; identified mathsÞ ¼ r ðcontrolled reading; controlled mathsÞ , and r ðidentified maths; identified writingÞ ¼ r ðcontrolled maths; controlled writingÞ . If the chi-square values of the constrained models M8 and M9 differ from the chi-square value of the unconstrained M1, this would indicate that the correlations are different, supporting Hypothesis 2. Results presented in Table 1 show that both M8 and M9 differ significantly from M1, revealing poorer fits when correlations are constrained to equality. These findings therefore support Hypothesis 2.
Second, correlations between motivation types and self-concepts are presented in Table 4 . Convergent correlations are presented in bold and divergent correlations are presented in italics. Convergent correlations connect motivations to self-concept within a same school subject, whereas divergent correlations relate motivations to self-concept Note. All correlations are corrected for measurement error;
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Note. All correlations are corrected for measurement error; R, reading; W, writing; M, maths; correlations in bold are convergent correlations; correlations in italics are divergent correlations; convergent, correlations connecting a motivation type for a given school subject to self-concept in the same subject; divergent, correlations connecting a motivation type in a given school subject to self-concept in other school subjects;
across different school subjects. Results show that the average convergent correlation is significantly higher than the average divergent correlations for intrinsic motivation (.67 vs. .24, respectively) and identified regulation (.42 vs. .25, respectively), but not for controlled regulation (.16 vs. .06, respectively). To verify whether these differences were significant, we constrained convergent and divergent correlations to equality for each motivation type in three models: M10, M11, and M12 (one model per motivation type). For example, in M10, convergent correlations for intrinsic motivation (i.e., correlations between intrinsic motivations and self-concept within the same school subject) were constrained to equality with divergent correlations (i.e., correlations between motivations and self-concept for different school subjects) for the total sample. The same procedure was used for M11 and M12, in which we constrained to equality divergent and convergent correlations for identified (M11) and controlled regulations (M12). Again, if the chi-square values of the constrained M10, M11, and M12 differ from the chi-square value of the unconstrained M1, this would indicate that the correlations differ, supporting Hypothesis 2. Results show that convergent and divergent correlations differ for each motivation type. However, we obtained a more marked chi-square difference for intrinsic motivation (253.07) than for identified (59.60) and controlled regulations (39.89; see also x 2 =df ratio and RMSEA values), which is consistent with Hypothesis 2, because we expected greater differentiation for intrinsic and identified regulation than for controlled regulation.
Testing grade effects
To test Hypotheses 3 and 4, we performed a 12-factor CFA using a model that included motivations and self-concepts towards the three school subjects. We evaluated the invariance of the factor loadings and factor correlations across grades (see Marsh et al., 1998) . Fit indices are presented in Table 1 (models M13 to M15). From these results, we concluded that factor correlations are not completely invariant across grades, given the difference in chi-square values between M14 and M15. We therefore selected M14 as the best model and based our interpretations on it. The correlation matrices obtained for the three groups are presented separately in Tables 2-4 . Importantly, factor loadings are invariant across grades, suggesting that increased experience with schooling does not affect the factorial structure of motivation subscales.
Grade effects on within school subject differentiation Hypothesis 3 states that the simplex pattern of correlations among the three motivational components should be clearer as children progress though grades. In Table 2 , correlations among types of motivation within each school subject are presented separately for each grade. Overall, correlations among motivation types for the three school subjects reflect a clearer simplex pattern for Grade 3 than Grade 1 children (i.e., r ðintrinsic; identifiedÞ . r ðidentified; controlledÞ . r ðintrinsic; controlledÞ ). For each school subject, correlations among types of motivation for Grade 1 appear similar, suggesting no differentiation among types of motivation. Grade 2 students show increased differentiation, with lower correlations between distal motivations (intrinsic motivation and controlled regulation) than between intrinsic motivation and identified regulation. In Grade 3, all correlations appear to differ for reading and writing, with lower correlations between distal motivations (intrinsic motivation and controlled regulation) than proximal motivations. This pattern is not replicated exactly for maths, where the Hypothesis 4. Results of the chi-square difference test reveal a significant reduction in model fit for intrinsic motivation, but not for identified or controlled regulation, which suggests greater differentiation of intrinsic motivation as students progress through grades. This provides only partial support for Hypothesis 4.
Second, we examined correlations between motivation types and self-concept for each grade (see Table 4 ). As expected, greater differences were found between convergent and divergent correlations for intrinsic motivation in older than younger children (difference ¼ :21, .20, and .51 for Grades 1, 2, and 3, respectively). For identified regulation, the differences between convergent and divergent correlations also appear more pronounced for older children. For controlled regulation, however, these differences are less marked. To further investigate these differences, we constrained convergent and divergent correlations to equality for each motivation type and grade in 9 models (3 school subjects £ 3 grades; M22 to M30). For example, convergent correlations for intrinsic motivation (i.e., correlations between intrinsic motivations and self-concept within the same school subject) were constrained to equality with divergent correlations (i.e., correlations between motivations and selfconcept for different school subjects) for children in Grade 1 (M22), Grade 2 (M25), and Grade 3 (M28). For other structural models, the same procedure was used to test differences between divergent and convergent correlations for identified (M23, M26, and M29) and controlled regulations (M24, M27, and M30). If the chi-square values of the constrained M22 to M30 differ from chi-square values of the unconstrained models (M2, M3, or M4) this would indicate that the convergent and divergent correlations are different, supporting Hypothesis 4.
Results for intrinsic motivation show differing convergent and divergent correlations at all grades, and these differences are greater in older than younger cohorts (i.e., greater chi-square difference). Significant differences between convergent and divergent correlations were also obtained for identified and controlled regulations, although they are weaker and do not vary substantially across grades. In Grade 3, no significant differences were found between convergent and divergent correlations for controlled regulation.
Discussion
The primary goal of this study was to examine young elementary school students' motivation in a differentiated way by distinguishing among types of motivation (within school subject differentiation) as well as among motivations towards different school subjects (between school subject differentiation). Our findings suggest that students differentiate among intrinsic motivation, identified regulation, and controlled in reading. Correlations between proximal motivations (intrinsic and identified regulation; identified and controlled regulations) are generally stronger than correlations between distal motivations (intrinsic motivation and controlled regulation) for reading. There is less support for the self-determination continuum in maths or writing (i.e., the effect is close to significance for writing). Furthermore, students differentiate among types of motivation across school subjects. For instance, their ability to differentiate among types of motivation across school subjects is more developed for more self-determined forms of motivation (intrinsic motivation . identified regulation . controlled regulation). In addition, students' motivations towards a specific discipline are more strongly related to another motivational construct (i.e., self-concept) within that same discipline than to motivations towards another discipline. A second goal of this study was to examine within and between school subject differentiation effects as a function of grade. Our findings suggest that (1) within school subject differentiation is more marked for older than younger elementary schoolchildren, especially for reading and (2) between school subject differentiation is clearer for older students, and as expected, this is especially true for intrinsic motivation. These findings either partially or fully support our research hypotheses. Finally, gender differences were observed on some motivational components.
Implications for research on within school subject differentiation Our findings have important implications for theories and research efforts that differentiate among types of school motivation. First, they support the importance of considering the quality of school motivation at the subcontextual level, which has not been examined to date. According to SDT, motivation is not a global, undifferentiated concept that is synonymous with effort. Rather, it is a multidimensional concept that varies in terms of quality, in which high-quality student motivation is based primarily on intrinsic motivation and identified regulation, and poor quality student motivation is based on controlled regulation. Whereas most studies have addressed motivation types towards school in general, our findings suggest that these motivations can also be examined within school disciplines to provide a more general than situational perspective (e.g., motivation to do this morning's exercise on multiplication tables), but more specific than a contextual perspective (e.g., motivation for going to school; see Vallerand, 1997) .
The self-determination continuum proposed by Deci and Ryan (1985) illustrates the notion of motivational quality. Consistent with research in older students (Miserandino, 1996; Ryan & Connell, 1989; Vallerand et al., 1989) , our findings provide reasonable support for the self-determination continuum during the early elementary school years for reading. However, as mentioned previously, the continuum becomes clearer with age, which has implications for researchers studying motivation types in young children. In Grade 1, children may not have fully developed their capacities for mastering external demands and identifying with them (Deci & Ryan, 1985) , and may therefore be unable to distinguish between what they truly like to do and what they do because others ask them to, for example, in reading. Because this ability to self-reflect on their different motivations is in development, the differentiation and predictive validity of school motivations might also improve as students become more experienced with school subjects that involve reading and their demands. This interpretation is consistent with Harter's (1999) suggestion that greater differentiation among self-perceptions occurs around 8 years old.
However, our findings suggest that the self-determination continuum is not fully supported in writing or in maths. For writing, however, it should be noted that, despite the non-significant differences, the simplex pattern of correlation becomes clearer with age. For example, in Grade 3, the correlation between intrinsic motivation and controlled regulation is 2 .02, whereas the correlation between intrinsic motivation and identified regulation is .59 and the correlation between identified and controlled regulations is .29. The absence of significant differences in correlation patterns across grades may therefore be explained by a lack of statistical power to reveal differences that are less marked. For maths, the correlation between intrinsic and controlled regulation is higher than the correlation between controlled and identified regulation for all age cohorts. This means that when students develop intrinsic motivation towards this discipline, they also develop controlled regulation. Thus, they might report liking maths, but at the same time would perform maths to obtain a positive outcome such as a reward, or to avoid a negative outcome such as punishment. This phenomenon is consistent with Lepper, Corpus Henderlong, and Iyengar's (2005) contention that 'From a functional perspective, this makes perfect sense. In fact, it may be quite adaptive for students to seek out activities that they find inherently pleasurable while simultaneously paying attention to the extrinsic consequences of those activities in any specific context ' (p. 191) . In addition, goal theory could be relevant to explain the observed findings. In some studies (see Barron & Harackiewicz, 2001 ), a mixture of both a performance approach (wanting to outperform others) and a mastery approach (wanting to increase one's competence) to achieving goals has been linked to positive outcomes. Because children usually perceive maths as difficult (Eccles, Roeser, Wigfield, & Freedman-Doan, 1999) , it could be more adaptive for them to develop both types of regulation (autonomous and controlled) to succeed in maths.
It should be noted that the pattern of results observed for maths does not necessarily differ sharply from patterns observed in other studies conducted with elementary school children (Ryan & Connell, 1989) . For example, using a general motivation measure towards school, Ryan and Connell (1989) obtained a positive correlation of .25 (sample 3 in their study) between intrinsic motivation and controlled regulation (specifically, introjection). Thus, more research is needed to understand why the simplex pattern is supported in some studies and not in others.
Implications for research on between school subject differentiation Traditionally, researchers have investigated whether motivational constructs are specific for school subjects or global for school (Bandura, 1997; Elliot, 2005; Green et al., 2007; Pintrich, 2003) . Their findings highlight the importance of considering subject-specific motivation to accurately predict school outcomes. Our findings contribute to this line of research, first by replicating some of these effects, and second by providing a more comprehensive conceptualization of motivation from a self-determination perspective. Overall, our results suggest that it is essential to assess intrinsic motivation towards specific school subjects, and that this becomes even more important as children progress to Grades 2 and 3 (Harter, 1999) , where the observed correlations among intrinsic motivation components are lower than in Grade 1. In addition, the difference between convergent and divergent intrinsic motivation correlations is greater for children in Grades 2 and 3. Hence, in Grades 2 and 3, young children's intrinsic motivation is sensitive to school subjects, which is consistent with the findings of Gottfried and colleagues (Gottfried, 1985 (Gottfried, , 1990 Gottfried, Fleming, & Gottfried, 2001 ) and Harter and Jackson (1992) . Our findings and those of previous studies indicate that children in Grades 2 and 3 who enjoy maths may not necessarily enjoy reading or writing, and vice versa. We believe that the reason for the more differentiated intrinsic motivation across age groups is that intrinsic motivation is not instrumentally focused. Instead, it originates autotelically from the satisfaction inherent in performing actions, such that children who engage in various school activities will discover as they grow up which activities they enjoy and which they do not. Another explanation for this effect is the contribution of selfconcept to student motivation. As noted in this and other studies, intrinsic motivation is positively related to self-concept (or perceived competence; Vallerand et al., 1989) such that the more that students perceive themselves as competent, the more intrinsically motivated they become. Because student self-concept is differentiated across school subjects (see Marsh, 1990 ) and this differentiation increases with age (Harter, 1999) , the intrinsic motivation observed for students in Grades 2 and 3 becomes increasingly differentiated.
The need to consider subject specificity also applies to identified regulation, albeit to a lesser extent, but not to controlled regulation. Our findings therefore support the postulated amplified differentiation effect, whereby motivations become more differentiated across school subjects as self-determination increases. As we argued in the introduction, identified regulation is less differentiated than intrinsic motivation because this regulatory process is not tied to the enjoyable nature of the activity, but is rather governed by the endorsement of values (Deci & Ryan, 1985) . Children may understand relatively early that these three school subjects are important for their optimal development, although they may identify somewhat more with one school subject than another. Concerning the lack of differentiation in controlled regulation in various grades, we believe that this can be explained by the fact that teachers who use external contingencies such as incentives or punishments would do so across school disciplines (i.e., in the Quebec educational system the same teachers are involved across school subjects), thereby contributing to students' high levels of controlled regulation in all school subjects. Alternatively, controlled regulation might not be affected by teachers' practices, but might result instead from a personality trait developed in the family environment. For example, some parents may place greater emphasis on rewards and punishment, thereby promoting in their children an overall controlled orientation that they would use to regulate their behaviour. If this interpretation holds in future studies, it would imply that preventive efforts to reduce controlled regulation at school should focus on the family, and should take place even before children enter elementary school.
Another implication of the present study is that empirical support has been obtained for a new instrument (the ESMS) designed to assess motivation in elementary school children. Psychometrically, our results demonstrate that the factor structure underlying responses to the ESMS is relatively robust and generalizes across age (i.e., factor loadings were found to be invariant across age groups). On the other hand, an important finding was that not all motivational components are differentiated in Grade 1, or to some extent in Grade 2. Specifically, intrinsic motivation, identified regulation, and controlled motivation are not necessarily subject specific at this age, and most motivational components are undifferentiated within each school subject. This suggests that the ESMS is not suitable for children in Grades 1 and 2. However, before reaching a definitive conclusion on this, other studies are needed to validate the constructs of the ESMS, including a consideration of criterion variables such as achievement and learning strategies. If future studies reveal that there is no differentiation in Grades 1 and 2 (i.e., all motivation components are associated with achievement in an undifferentiated way), than an undifferentiated motivation score computed by aggregating ESMS motivation types across school subjects could be used.
Gender effects
Four effects of gender on motivational components were observed in this study. Girls are more intrinsically motivated towards reading and writing and are more regulated by identification towards writing than boys. In contrast, boys are more intrinsically motivated towards maths than girls. These results parallel those of other studies (Eccles et al., 1993) , and indicate that gender stereotypes may affect motivation processes in the early grades.
Limitations and directions for further research
This study has several strengths, including the use of a large sample of young elementary schoolchildren at various grades, sophisticated analyses, and innovative hypotheses. It also has some shortcomings that must be considered when interpreting the findings. A first limitation is that approximately 7% of the values were missing from our study, which might have affected our results. However, we used a sophisticated approach (FIML) to resolve the problem. We therefore believe that the missing data did not compromise the validity of our findings. A second limitation pertains to our use of academic self-concept as a criterion variable to establish between school subject differentiation. Because self-concept and motivation are self-reported, the correlations observed between these measures could be inflated due to shared-method variance. Future research should therefore use more objective criterion measures (e.g., achievement) for each school subject. Third, we used a classroom administration procedure instead of individual interviews. According to Marsh et al. (1998) , our procedure could have increased the measurement error. However, in a recent large-scale, nationally representative study with over 1,400 Grade 2 elementary schoolchildren (ELDEQ study, 1998 (ELDEQ study, -2007 , we administrated the intrinsic motivation subscale of the ESMS and self-concept scale in individual interviews. Results of this large-scale study parallel those obtained in the present study, with nearly identical reliabilities and correlations between intrinsic and self-concept dimensions. A fourth limitation involves the model fit indices, which are low for some of the models tested.
An important avenue for future research would be to better understand why intrinsic motivation is more differentiated than other types of motivation, as well as the mechanisms underlying age effects. We have put forward some hypotheses to explain these effects, but these speculations need to be formally tested.
In sum, researchers have pointed out the need to investigate motivation towards specific school subjects rather than globally. Our findings make a contribution in that they demonstrate that some motivation types proposed by SDT are specific to school subjects, and that these effects might develop with children's increased exposure to learning experiences and contexts. This can have important implications in practice by allowing more targeted interventions. For example, a motivational intervention could be more effective if it targeted a specific school subject. 
